Molecular implications of the human glutathione transferase A-4 gene (hGSTA4) polymorphisms in neurodegenerative diseases.
Several lines of evidence, including an increased level of lipid peroxidation and the depletion of antioxidant molecules like as glutathione (GSH), indicate that oxidative stress plays an important role in the pathogenesis of several neurodegenerative disorders, such as Parkinson's disease (PD) and Alzheimer's disease (AD). We previously observed a significant increased level of DNA oxidative damage in peripheral blood cells of PD patients, with respect to controls, moreover, the activity of glutathione transferases (GSTs) measured in circulating plasma was higher in controls than in PD patients, suggesting a lower enzymatic protection in PD individuals. Among human GSTs, glutathione transferase A4-4 displays a high catalitic activity towards 4-hydroxy-2-nonenal (HNE), a marker of lipid peroxidation whose levels have been found significantly increased in the substantia nigra of Parkinson's disease patients, in respect to controls. We performed this study to determine the presence of allelic variants of functional interest in the coding region of the hGSTA4 gene on 60 PD patients and 60 healthy controls. By the combined effort of polymerase chain reaction/single-strand conformation polymorphisms (PCR/SSCP) techniques, we observed a single nucleotide polymorphism (SNP) G351A leading to the silent mutation Gln117Gln. No significant difference was observed in the distribution of this polymorphism between PD individuals and controls, moreover, we did not observe any other polymorphism in the hGSTA4 gene in our population. Further studies are required to test the role played by both factors regulating the level of the expression of the hGSTA4 gene and any possible post-translational modification of the protein, in the protection against oxidative damage in neuronal cells.